The e f f e c t s of fluorocarbon v e n t i l a t i o n on cardiopulmonary f u n c t i o n were s t u d i e d i n 8 preterm lambs, 132-136 days g e s t a t i o n . A f t e r mechanical v e n t i l at i o n with 100% oxygen ( c o n t r o l p e r i o d ) . t h e lambs were v e n t i l a t e d with f l u o r ocarbon (PIOX = 622 t o r r ) . The l i q u i d was t h e n removed from t h e i r lungs and gas v e n t i l a t i o n resumed (recovery p e r i o d ) . During nomothennic l i q u i d b r e a t h i n g t h e a l v e o l a r -a r t e r i a l 02 g r a d i e n t (A-a 002) decreased (P < 0.01) from c o n t r o l by 154 t o r r and remained decreased (P c 0.05) by 85 t o r r during recovery. Dynamic lung compliance (CL) i n c r e a s e d 50% (P < 0.05); Pa02 i n c r e a s e d 50% (P e 0.05); and PaC02 decreased 29% (P < 0.01) a s compared t o c o n t r o l v a l u e s , The change i n A-a DO2 and Pa02 b e f o r e and a f t e r l i q u i d v e n t i l a t i o n was c o r r e l a t e d ( r = 0.79 and P c 0.01) with c o n t r o l CL, There was a gradual decrease (P < 0.01) i n mean a r t e r i a l p r e s s u r e from 62 t 5 . 4 t o r r ( c o n t r o l ) t o 53.1 t 9.3 t o r r (recovery); however, t h e r e were no s i g n i f i c a n t a l t e r a t i o n s i n mean c e n t r a l venous p r e s s u r e , h e a r t r a t e , o r mean e l e c t r i c a l a x i s .
INTRODUCTION
Pulmonary gas exchange (4, 6, 11, 14) and s u r f a c e a c t i v e p r o p e r t i e s (12) a s well a s f u n c t i o n a l (22, 25, 30) 
and s t r u c t u r a l changes i n t h e lung (18) have been e x t e n s i v e l y s t u d i e d i n t h e a d u l t mammalian s p e c i e s during and subsequent t o fluorocarbon l i q u i d v e n t i l a t i o n . C o r o l l a r y i n v e s t i g a t i o n s i n t o long-term t o x i c i t y have demonstrated no adverse rnorphologic, biochemical o r h i s t o l o g i c e f f e c t s a f t e r v e n t i l a t i o n wlth fluorocarbon l i q u i d (7,13).
Recent s t u d i e s have revealed t h e f e a s i b i l i t y of v e n t i l a t i o n with fluorocarbon i n premature experimental animals (21, 26, 31) .
In c o n t r a s t t o t h e c a r d i r r pulmonary i n s t a b i l i t y , which occurs during gas v e n t i l a t i o n (19, 27, 29) , p r emature lambs v e n t i l a t e d with fluorocarbon l i q u i d e x h i b i t good gas exchange and s t a b l e blood gas t e n s i o n s (26). Numerous s t u d i e s have i n d i c a t e d t h a t r e s p i r at o r y d~s t r e s s and pulmonary i n s t a b i l i t y i n t h e newborn a r e a s s o c i a t e d with pulmonary s u r f a c t a n t i n s u f f i c i e n c y .
Because i n t h e l i q u i d -f i l l e d lung t h e a i rl i q u i d i n t e r f a c e i s a b o l i s h e d , it has been suggested t h a t t h i s e l i m i n a t i o n of high s u r f a c e f o r c e s could account f o r improved gas exchange and pulmonary s t a b i l i t y (21). In a d d i t i o n t o reduced s u r f a c e -a c t i v e f o r c e s and a l v e o l a r i n f l a t i o n p r e s s u r e s during l i q u i d v e n t i l a t i o n , t h e r e i s evidence t h a t s u r f a c e f o r c e s may be reduced i n immature lungs a f t e r v e n t i l a t i o n with low s u r f a c e tens i o n (15 dynes/cm) fluorocarbon l i q u i d (21, 26) . These findings c o n t r a d i c t s t u d i e s done wlth a d u l t animals i n which lung mechanics and gas exchange d e t e r io r a t e d a f t e r v e n t i l a t i o n with fluorocarbon l i q u i d s (6, 22, 25, 30) .
The c u r r e n t l i t e r a t u r e o f f e r s l i m i t e d d a t a with r e s p e c t t o t h e e f f e c t s of l i q u i d v e n t i l a t i o n on cardlopulmonary function of t h e immature lung; t h e r e f o r e , t h e f i r s t o b j e c t i v e o f t h i s study was t o q u a n t i t a t e comprehensive cardlopulmonary f u n c t i o n d a t a i n t h e preterm lamb during and a f t e r such v e n t i l a t i o n . There a r e a l s o apparent d i f f e r e n c e s i n pulmonary function response t o l i q u i d v e n t i l a t i o n between preterm and a d u l t animals. With t h i s i n mind we sought t o c o r r e l a t e t h e changes i n lung functlon a f t e r l i q u i d v e n t i l a t i o n with r e s p i r at o r y m a t u r i t y by measuring a r t e r i a l blood gases, a l v e o l a r -a r t e r i a l oxygen gradients, and lung mechanics. Based on t h e d a t a p r e s e n t e d h e r e i n a s well a s t h e o r e t i c a l s u r f a c e t e n s i o n phenomena and v e n t i l a t i o n -p e r f u s i o n r e l a t i o n s h i p s , we have attempted t o e x p l a~n a l t e r a t i o n s i n pulmonary function a f t e r l i q u i d v e n t i l a t i o n .
METHODS

Animal Preparation
Eight preterm lambs a t a mean g e s t a t i o n a l age o f 134 days (147 2 3 day term) and a mean birthweight o f 3.4 kg (range 2.7-4.9 kg) were d e l i v e r e d by cesarean s e c t i o n while t h e ewe was r e s t r a i n e d ' l n a prone p o s i t i o~l . Epidural a n e s t h e s i a , using 0.5-1.0 mg/kg of 0.75% b u p~v i c a i n e HC1 (Marcaine ), was i nduced before t h e ewe was placed on t h e t a b l e . A f t e r t h e u t e r u s had been exposed and opened s u f f i c i e n t l y f o r t h e head of t h e lamb t o emerge, a rubber glove c o n t a i n i n g warm s a l i n e s o l u t i o n was placed over t h e head of t h e animal t o prevent ~n s p i r a t i o n of a i r . A f t e r a l o c a l i n f i l t r a t i o n with 1 % s o l u t i o n (approx~n!ately 4 mg/kg), t h e r i g h t c a r o t i d a r t e r y and r i g h t e x t e r n a l j u g u l a r vein were each cannulated with French No. 8 polyvinyl c a t h e t e r s . A cannula was r n s e r t e d through a tracheotomy midway along t h e t r a c h e a , with i t s t i p p o s it i o n e d proximal t o t h e c a r i n a . A f t e r a s p i r a t i o n of lung f l u i d from t h e t r a c h e a , t h e rubber glove was removed from t h e animal's head and t h e lamb was d e l i v e r e d .
The umbilical cord was then clamped, t i e d , and cur wiiile 2.5 ml/kp of 50% sodlum bicarbonate s o l u t i o n was administered intravenously. Simultaneously p l a c e n t a l blood was c o l l e c t e d in a heparinized beaker and s t o r e d f o r l a t e r ;se. The lamb was wiped d r y , weighed, and placed under a heat lamp, during which time t h e t r a c h e a l tube was connected t o a volume-controlled p i s t o n pump (Harvard small anlmal respirator). At t h i s time, pancuronium bromide (Pavulon , 0.1 mg/kg) was administered a s an intravenous bolus and followed by a c o n t i n uous l n f u s i o n ( 0 . 1 mg/kg/hr).
Gas V e n t i l a t i o n (Control and Recovery) Procedure I n i t i a l l y , t i d a l volume was s e t f o r 10-15 ml/kg a t a pump frequency of 40-50 b r e a t h s h i n , with equal periods of ~n s p i r a t i o n and e x p i r a t i o n on 100% i n s p i r e d oxygen concentration (FI02 = 1.0).
In most cases, lambs were placed on p o s i t i v e end-expiratory p r e s s u r e (PEEP) by connecting t h e o u t l e t o f t h e r e s p i r a t o r t o a gallon jug p a r t i a l l y f i l l e d with water. The expired a i r l i n e was immersed i n t h e water and a c t e d a s a blow-off valve t o provide 1 -6 cm H20 PEEP. Care was taken t o maintain a peak i n t r a t r a c h e a l p r e s s u r e o f l e s s than 55 cm H10 i n o r d e r t o minimize pulmonary a i r l e a k s . The t i d a l volume, r e s p i r nt o r y frequency and l e v e l o f PEEP were then a d j u s t e d t o optimize t h e a r t e r i a l oxygen t e n s i o n (Pa02). An intravenous d r i p of 10% glucose s o l u t i o n containing 10 mEq of sodium bicarbonate p e r 100 ml was maintained a t 3ml/kg/hr.
I f t h e pH f e l l below 7.25 a f t e r PaC02 was s t a b i l i z e d below 60 t a r r , a d d i t i o n a l b i c a rbonate s o l u t~o n was administered i n t r a v e n o u s l y t o c o r r e c t t h e base d e f i c i t using t h e formula (3): mEq base needed = -base excess ( m t q / l i t e r ) X body weight (kg) X 0.3 The animal's r e c t a l , esophageal, body s u r f a c e and t r a c h e a l temperatures were monitored with a d i g i t a l c e n t r i g r a d e thermometer and t h e r m i s t o r s (ColeParmer, 8502-25).
Liquid V e n t i l a t i o n Procedure
Liquid v e n t i l a t i o n with fluorocarbon was achieved using a previously described and modified l i q u i d -b r e a t h i n g system (25, 26) . A f t e r c o n t r o l d a t a were c o l l e c t e d during mechanical v e n t i l a t i o n (90 mins. d u r a t i o n ) , l i q u i d vent i l a t i o n was i n i t i a t e d .
Fluorocarbon l i q u i d was warmed t o 3g°C t o maintain t h e a n i m a l ' s body temp e r a t u r e during l i q u i d b r e a t h i n g . The i n s p i r e d oxygen t e n s i o n (PI02) and i ns p i r e d carbon dioxide t e n s i o n (PIC02) of t h e l i q u i d were samiled from t h e system before and d u r i n g l i q u i d v e n t i l a t i o n o f t h e animal. Oxygenated l i q u i d was removed from t h e l i q u i d -b r e a t h i n g system and placed i n a suspended r e s e rv o i r . A volume e q u i v a l e n t t o t h e f u n c t i o n a l r e s i d u a l capac'ity (FRC) o f t h e lungs was i n s t i l l e d from t h i s r e s e r v o i r v i a t h e tracheotomy tube i n t o t h e animal's lungs. P o s t u r a l and t h o r a c i c manipulations were performed t o f o r c e o u t any l a r g e pockets o f oxygen t h a t might have become trapped i n t h e lungs a f t e r i n s t i l l a t i o n o f t h e l i q u i d . Such gas was f r e e t o escape i n t o t h e r e s e r v o i r r a t h e r than i n t o t h e g a s -f r e e l i q u i d -b r e a t h i n g system. Because t h e animal was p r e v i o u s l y v e n t i l a t e d with 100% oxygen, i t i s assumed t h a t a l l gas remaining i n t
h e lungs was oxygen o r carbon d i o x i d e , which was e i t h e r absorbed by t h e l i q u i d o r u t i l i z e d by t h e animal's metabolism. The animal was then connected bo t h e mechanically a s s i s t e d l i q u i d -b r e a t h i n e system. Verv few bubbles of gas were observed through t h e c l e a r polyvinyl c h l o r i d e tracheostomy tube.
To measure t h e change i n t h e animal's weight, a p r e v i o u s l y described s t r a i n gauge platform was employed (26). T h i s was necessary t o monitor both t i d a l volume (V ) and f u n c t i o n a l r e s i d u a l c a p a c i t y (FRC) and t h e s e measurements weye a c c u r a t e To within 1.0 m l of fluorocarbon l i q u i d . Based on previous experrments ( 9 , 2 3 ) , v e n t i l a t i o n schemes were a d j u s t e d f o r e f f e c t i v e carbon dioxide e l i m i n a t i o n and maintenance of physiologic a r t e r i a l carbon dioxide t e n s i o n s . Animals were v e n t i l a t e d f o r 45 mins. about a mean FRC o f 26.5 t 4.8 ml/kg, VT of 14.2 f 1 . 8 ml/kg and frequency of 9 . 6 t 1 . 2 breaths/min. The fluorocarbon was then d r a i n e d from t h e lungs and airways by t i l t i n g t h e animal. With p o s t u r a l and t h o r a c i c manipulations, a volume o f l i q u i d approximately equal t o t h a t i n s t i l l e d was c o l l e c t e d by f r e e flow. At t h i s time ( t h e recovery phase) t h e animal was reconnected t o t h e gas v e n t i l a t o r (F102 = 1.0) f o r a n o t h e r 30 mins. The t i d a l volume, r e s p i r a t o r y r a t e s e t t i n g s , and i n s p i r a t o r y / e x p i r a t o r y time r a t i o s were i d e n t~c a l t o t h o s e o f t h e c o n t r o l p e r i o d .
Experimental Methods
A r t e r i a l blood gas t e n s i o n s and pH were determined a t 20-minute i n t e r v a l s on one ml samples a f t e r two m l had been withdrawn t o c l e a r o u t t h e c a r o t i d c a t h e t e r . These two ml were t h e n r e i n f u s e d and followed by one ml of heparin i z e d s a l i n e s o l u t i o n .
If t h e hematocrit of t h e lamb f e l l below 40% a s a res u l t o f blood sampling, f e t a l blood c o l l e c t e d from t h e ewe's p l a c e n t a was i nfused i n t o t h e lamb. The blood samples were analyzed f o r Pa02, PaC02, u s~n g a radiometer a m p l i f i e r and c u v e t t e s with membrane-covered oxygen and carbon dioxide e l e c t r o d e s . A c a p i l l a r y g l a s s e l e c t r o d e was used t o measure t h e pH. All e l e c t r o d e s were enclosed i n a water bath thermostated a t 370C. Blood gas and pH measurements were c o r r e c t e d t o body temperature of t h e animal (17,20).
The a l v e o l a r -a r t e r i a l oxygen g r a d i e n t was determined from measured blood gas t e n s i o n s and estimated mean a l v e o l a r oxygen t e n s i o n s by uslng t h e a l v e o l a r gas equation and assuming t h a t t h e a l v e o l a r PACO~ was equal t o t h e PaC02 and t h a t t h e r e s p i r a t o r y exchange r a t i o was 1.0. I n t h e recovery p c r i o d t h e a l v e o l a r oxygen t e n s i o n PA02 was c o r r e c t e d For t h e vapor p r e s s u r e (57 t o r r a t 37%) o f t h e fluorocarbon l i q u i d .
A r t e r i a l blood was assayed f o r l a c t a k e and pyruvate c o n c e n t r a t i o n using a s t a n d a r d enzymatic technique (24). Blooi samples (2 ml) were drawn i n t o c h i l l e d t e s t tubes. These tubes contained measured amounts of c o l d p e r c h l o r i c a c i d f o r p r e c i p i t a t i o n of p r o t e i n s and :
.:ere immediately spun down i n a r e f r ig e r a t e d c e n t r i f u g e a t minus 40oC. The supernatant m a t e r i a l was removed f o r a n a l y s i s .
Pulmonary mechanics rera measured i n t h e c o n t r o l and recovery p e r i o d s a f t e r a r t e r i a l blood gases a d pH of t h e lambs were s t a b i l i z e d . Elechanics of breathing were s t u d i e d t y simultaneously monitoring transpulmonary p r e s s u r e , i n s p i r a t o r y and e x p i r a t o r y flow r a t e s , and t i d a l volume on a Polygraph r e c o r d e r (Grass Model 7)
. Intraesophageal p r e s s u r e was measured with an esophageal b a l l o o n , 2.5 cm i n l e n g t h and 3 . 0 m m i n diameter. The balloon was f i l l e d with 0
. 5 m l of a i r and p o s i t i o n e d i n t h e lower t h i r d of t h e esophagus. The esophageal c a t h e t e r was p r o t e c t e d a t t h e mouth with a polyvinyl tube and was connected t o one s i d e o f a d i f f e r e n t i a l s t r a i n gauge t r a n s d u c e r (Statham PM131TC) wlth a low volume a d a p t e r i n s e r t e d a t t h e i n l e t . Tracheal p r e s s u r e was transmitted by cannectlng t h e o t h e r s i d e of t h e same t r a n s d u c e r t o t h e s i d e t a p 01: t h e t r a c h e a l tube.
The recorded s i g n a l r e p r e s e n t e d an e s t i m a t e o f transpulmonary pressure. Airflow was measured with a pneumotachograph ( F l e~s c h #O) connected t o a d i f f e r e n t i a l s t r a i n gauge p r e s s u r e t r a n s d u c e r (Statham PM283TC) of low volume displacement. T i d a l volume was determined by e l e c t m ni c i n t e g r a t i o n o f a i r flow. The transducers and esophageal balloon were t e s t e d f o r t r a n s i e n t response and d i d not introduce phase l a g o r damping i n t h e f r equency range encountered (0.1-4.0 H z ) . The pneumotachograph was removed from t h e v e n t i l a t i n g c i r c u i t except durlng measurements t o m i n~m i r e dead space.
Fwlctional r e s i d u a l c a p a c i t y was determined by a modified c l o s e d -c r r c u i t helium d i l u t i o n technique (8). An e l e c t r i c a l l y operated f a s t c l o s i n g valve (closure tune withln 3 msec) sequenced by a r e l a y was used. IVhen t h e valve was energized, t h e endotracheal tube connection was switched from t h e mechanical v e n t i l a t o r t o a manually operated rebreathrng bag. Dead space of t h e system, including t h e endotracheal tube and valvc was 8 . 4 ml.
Values of respiratory r a t e were a s c e r t a i n e d d i r e c t l y from t h e polygraph record and dynamic lung cornpilance was determined g r a p h i c a l l y by t h e method of heergaard and b l r z (16). Lung r e s i s t a n c e was computed by d i v i d i n g t h e d i fference i n transpulmonary p r e s s u r e a t midvolume p o l n t s during i n s p i r a t i o n and e x p i r a t i o n by t h e difference i n a i r f l o w a t those i n s t a n t s . Each r e s i s t a n c e and compliance determination was based on t h e average o f a t l e a s t t h r e e b r e a t h s A constant t i d a l volume, l e v e l o f PEEP, and frequency h i s t o r y preceeded a l l measurements.
During gas b r e a t h i n g ( c o n t r o l and recovery) oxygen consumption was d e t e rmined by closed c l r c u i t spirometry method. The animal was mechanically v e n t il a t e d from a 100% o x y g e n -f i l l e d c i r c u i t which c o n s i s t e d o f : a spirometer t o supply oxygen and t o record l t s volume change, a Baralyme C02 absorber t o remove e x p i r e d CO*, and a volume c o n t r o l l e d p i s t o n pump (Harvard small animal r e s p i r a t o r ) . Thc r e s p i r a t o r Incorporated an o s c i l l a t i n g s l i d e valve mechanism which r e s t r i c t e d flaw In t h e d e s i r e d d i r e c t i o n . P o s i t i v e end-expiratory p r e s s u r e could be incorporated i n t o t h e system a s needed, maintaining a c l o s e d loop. The system was found l e a k -f r e e when t e s t e d f o r periods up t o two hours. Oxygen consumption recordings were made using a wide s c a l e s t r i p -c h a r t r e c o r d e r (Varian, Model 1976) .
Central venous p r e s s u r e [CVP) and mean a r t e r i a l p r e s s u r e (MAP) were measured by connecting t h e j u g u l a r vein and c a r o t i d a r t e r y c a t h e t e r s t o t h e Statham P23A t r a n s d u c e r , r e s p e c t i v e l y . Pressures were recorded on a Grass Model 7 polygraph recorder. Heart r a t e was obtained from blood p r e s s u r e recordings. ,\ standard 12-lead electrocardiogram was monitored on a Cambridge VS-111 EKG machine and recorded on a Grass Model 7 polygraph. Mean e l e c t r i c a l a x i s (MEA) was determined using v e c t o r a n a l y s i s .
Although i t would have been p o s s i b l e t o keep s e v e r a l o f t h e preterm a n imals a l i v e (26,27,28) t h i s was not t h e purpose o f t h e experiment; t h e r e f o r e , t h e animals were k l l l e d durxng t h e recovery phase. All d a t a obtained during gas ventilation ( c o n t r o l and recovery) were compared t o those c o l l e c t e d during approxlmately 45 min o f a s s~s t e d , l i q u i d flurocarbon v e n t i l a t i o n . S t a t i s t i c a l a n a l y s i s with p a i r e d s t u d e n t s ' t ' t e s t were used t o e v a l u a t e t h e d a t a .
RESULTS
The t r e n d i n mean i SE blood gas l e v e l s , P 0 and A-a DO2 a r e i l l u s t r a t e d i n Figure 1 f o r a l l e i g h t lambs. As shown, during gas v e n t i l a t i o n with 100% 02 ( c o n t r o l ) , mean Pa02 was 140 i 31 t o r r and significantly i n c r e a s e d (P < 0.05) t o 182 f 24 t o r r a f t e r l i q u i d v e n t i l a t i o n . Mean PaCO2 was markedly decreased from 35 f 2.5 t o r r d u r i n g t h e c o n t r o l period t o 27 f 4 t o r r during t h e recovery p e r i o d (P < 0 . 0 1 ) . In a d d i t i o n , t h e mean A-a DO2 decreased s i gn l f i c a n t l y from 538 * 32 t o r r during t h e c o n t r o l period t o 384 i 29 t o r r during l i q u i d v e n t i l a t i o n (P < 0 . 0 1 ) . Mean A-a DO2 was a l s o decreased (P c 0.05) from t h e c o n t r o l values during recovery (453 f 20 t o r r ) .
A r t e r i a l blood chemistry d a t a f o r i n d i v i d u a l lambs a r e presented i n Table  1 along with group mean f SE values. As shown, a r t e r i a l pli decreased from 7.36 i 0.02 ( c o n t r o l ) t o 7.29 f 0.04 during l i q u i d v e n t i l a t i o n (P c 0.05) and returned t o c o n t r o l values during t h e recovery phase. There was a concomitant i n c r e a s e (94%) i n t h e b a s e d e f i c i t during l i q u i d v e n t i l a t i o n from 4 . 1 i 1.5 t o 7.9 i 2. 2 mEq HC03-(P < 0.05) i n a l l lambs except one (2815). I t i s a l s o noteworthy t h a t a r t e r i a l l a c t a t e c o n c e n t r a t i o n and t h e l a c t a t e -t o -p y r u v a t e r a t i o (L/P) demonstrated an increasing t r e n d throughout t h e experiments.
A r e p r e s e n t a t i v e t r a c i n g of cardiopulmonary d a t a during a s s i s t e d gas breathing ( c o n t r o l and recovery) i s i l l u s t r a t e d I n Figure 2 . As shown, mean a r t e r i a l pressure decreased from c o n t r o l t o recovery, whereas c e n t r a l venous p r e s s u r e and h e a r t r a t e a r e r e l a t i v e l y unchanged. A s t r i k i n g f e a t u r e i n t h i s t r a c i n g i s t h a t f o r s i m i l a r t i d a l volumes t h e transpulmonary p r e s s u r e i s reduced by approximately 50% a f t e r l i q u i d breathing.
Control pulmonary function r e s u l t s and oxygen consumptlon measurements from 8 lambs a r e summarized i n Table 2 , with values f o r i n d i v i d u a l animals. As shown i n Figure 3 , dynamic lung compliance (CL) i n c r e a s e d 50% from 0 . 5 6 f O.C8 ml/cm H20/kg during t h e c o n t r o l p e r l o d t o 0. 76 f 0.12 ml/cm H20/kg during recovery (P < 0 , 0 1 ) , Concomitantly, peak l n t r a t r a c h e a l p r e s s u r e decreased i n a l l animals (p < 0.01) a f t e r v e n t~l a t i o n with fluorocarbon l i q u i d . Mean c o n t r o l values f o r FRC equaled 30.7 i 5.0 ml which was i n agreement with t h a t r e p o r t e d f o r lambs of s i m i l a r weight and g e s t a t i o n ( ? 7 , 2 8 ) . Available d a t a did not permit an a c c u r a t e r e p o r t of FRC measurements p o s t l i q u i d v e n t i l a t i o n because fluorocarbon vapor i n t e r f e r e d with t h e a n a l y s i s of helium c o n c e n t r a t i o n s used i n t h e gas d l l u t i o n technique f o r determination of FRC. F i n a l l y , recovery i n s p i r a t o r y r e s i s t a n c e , e x p i r a t o r y r e s i s t a n t ? , and oxygen consumptlon values were not s t at i s t i c a l l y d i f f e r e n t from p r e l i q u i d measurements. Figure 4 i l l u s t r a t e s t h e relationship between Pa02, t h e change i n Pa02 from c o n t r o l t o recovery p e r i o d A Pa02, t h e change in A-a D O from c o n t r o l t o recovery p e r i o d A A-a D O and c o n t r o l CL. As shown i n the2upper p o r t i o n of t h i s f i g u r e , t h e r e was a 2 d l r e c t c o r r e l a t i o n ( r = 0 . 8 2 ; P < 0.01) between c o n t r o l Pa02 and CL i n d i c a t i n g a r e l a t i o n s h i p between a r t e r i a l blood oxveenation and mechanical ~r o o e r t i e s of , . .
t h e immature lung. A r t e r i a l oxygen tension can be f u r t h e r described a s a l i n e a r function o f CL by: Pa02 = 281.2 CL -45.8
(1)
The i n c r e a s e i n Pa0 and decrease i n A-a DO2 a f t e r l i q u i d v e n t i l a t i o n were a l s o found t o c o r r e l a t e f r = 0.79; P < 0.01) with c o n t r o l CL. As shown i n Flgure 3 t h e i n c r e a s e i n Pa02 and t h e decrease I" A-a DO2 a f t e r l i q u i d v e n t i l a t i o n couid be r e s p e c t i v e l y d e s c r i b e d a s a l i n e a r function o f CL by:
A Pa02 = 339.2 CL + 261.8 and A A-a DO2 = 332.8 CL -306.2
